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Problem sets 1: Data and measuring business cycles  

EE312: Intermediate macroeconomics     

Semester 1/2018  

Instructor: Dr. Kittichai Saelee 

Due on January 29th ,2019 at the BE office. (before 3 pm) 

 

 

1. Consider an economy with two production sectors, namely private consumption sector 

(PCS)  and private investment sector (PIS).  The below tables give the total production and 

price of both sectors in 2017 and 2018.  Consider the following problem 

 

Consumption goods 

Year 

Wine Cheese 

price units price units 

2017 6 100 10 150 

2018 8 100 2 400 

 

Investment goods 

Year 

Computer Truck 

price units price units 

2017 200 4 50 13 

2018 260 5 60 15 

 

a. Calculate nominal consumption, investment and GDP for 2017 and 2018 

 

Answer: Nominal consumption for 2017 is  

(100 cheese wheels)×$6 + (150 wine bottles)×$10 = $2100  

Nominal consumption for 2018 is:  

(100 cheese wheels)×$8 + (400 wine bottles)×$2 = $1600  

Using similar calculations, nominal investment is $1450 in 2017 and $2200 in 2018. 

Nominal GDP, therefore, is $3550 in 2017 and $3800 in 2018. 

 

b. Calculate the fixed- base year real consumption using 2017 as the base year. 

Calculate the private consumption deflator. 

 

http://www.econ.tu.ac.th/?action=news-detail&newsid=1121&menu=35&pgmenu=133&lang=en&css=style
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The traditional method values 2018 production at 2017 prices (the base year)  to 

get a time- comparable real measure.  So, 2018 real consumption ( 100 cheese 

wheels)*$6 + (400 wine bottles)*$10 = $4600 

 

c. Calculate the fixed- base year real investment using 2017 as the base year. 

Calculate the private investment deflator. 

 

In the same way as b, 2018 real investment is $1750 

 

d. Calculate the fixed-base year real GDP using 2017 as the base year.  Calculate the 

GDP deflator. 

Real GDP is everything in 2018 production, but valued at 2017 prices.  This is 

$6350.  

GDP deflator is  nomina/real * 100 =  (3550 / 6350 ) * 100 = 54.19. 

 

e. Does the real GDP equal to the sum between real consumption and real 

investment? 

 

Yes.  Using the fixed-base year method, real GDP is equal to the sum of the 

two components of real GDP. 

 

 

f. Redo “b” using the Chain-weighted method 

 

Under the chain-weighted method, we need to calculate the growth of two 

consecutive periods by varying the base year between 2017 and 2018.  Then, 

we average the growth figures with geometric average method.  

 

Using price in 2017, real consumption growth ( implied from the fixed- base 

year method )  between 2017 and 2018 is  

(4600 – 2100 )/2100 * 100 = 119% 

 

Using price in 2018, real consumption growth ( implied from the fixed- base 

year method )  between 2017 and 2018 is  

(1600 – 1100 )/1100 * 100 = 45.5% 

 



3 
 

 Real_2018 = $2100* √(𝟏 + 𝟏. 𝟏𝟗)(𝟏 + 𝟎. 𝟒𝟓)= $3,742.1 

 

g. Redo “c” using the Chain-weighted method 

 

Under the chain-weighted method, we need to calculate the growth of two 

consecutive periods by varying the base year between 2017 and 2018.  Then, 

we average the growth figures with geometric average method.  

 

Using price in 2017, real investment growth (implied from the fixed-base year 

method ) between 2017 and 2018 is  

(1750 – 1450 )/1450 * 100 = 20.6% 

 

Using price in 2018, real consumption growth ( implied from the fixed- base 

year method ) between 2017 and 2018 is  

(2200 – 1820 )/1820 * 100 = 20.8% 

 

 Real_2018 = $1450* √(𝟏 + 𝟎. 𝟐𝟎𝟔)(𝟏 + 𝟎. 𝟐𝟎𝟖)= $1750.41 

 

h. Redo “d” using the Chain-weighted method 

 

Using price in 2017, real GDP growth ( implied from the fixed- base year method) 

between 2017 and 2018 is  

(6350 – 3 550)/3550 * 100 = 78% 

 

Using price in 2018, real GDP growth ( implied from the fixed- base year method) 

between 2017 and 2018 is  

(3800 – 2920)/2920 * 100 = 30% 

 

Real_2018 = 3550*√(𝟏 + 𝟎. 𝟕𝟖)(𝟏 + 𝟎. 𝟑𝟎) = $5,400.2 

 

 

i. Reconsider your conclusion obtained in “e”  when the Chain-weighted method is 

used instead. 
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Notice that if we sum chain- weighted real consumption and real investment, 

calculated separately for each sector in f and g, we get $5750.41. This is not the same 

as the answer we got by chain-weighting the whole economy in “h”. 

 

This is one caveat when using figures adjusted for inflation with chain- weighted 

methods.  Chain- weighted GDP does NOT generally equal the sum of the chain-

weighted figures for each sector separately.  However, this property IS true for real 

GDP calculated the traditional way (see d). Why is this? Unlike the traditional method, 

where goods are aggregated in a linear way, the aggregation across goods for chain-

weighted GDP is nonlinear.  Consequently, there is no reason to expect it to be 

additively separable across sectors. 

  



5 
 

2. As we discussed in class, the CPI is calculated for a fixed market basket.  It measures the 

change in the cost of the market basket from the base year until the current year.  An 

index with the market basket fixed in the first year, like the CPI, is technically called a 

Laspeyres index.  An alternative index, the Paasche Index, is based on a market basket in 

the end year. It measures the change in the cost of a market basket fixed in the end year. 

Suppose that the base is 2017, and further that the market basket contains only two 

items, wine and cheese, and the quantities consumed and prices in 2017 and 2018 are 

 

 

Year 

Wine Cheese 

price units price units 

2017 0.5 50 1 100 

2018 2 45 1.2 150 

 

a. Calculate the rate of inflation for the Laspeyres (CPI) index and the Paasche Index.  

 

First consider nominal value of consumption expenditure for each year. 

 Year 2017 = 0.5*50 + 1 * 100 = 125 

 Year 2018 = 2*45 + 1.2*150 = 90 + 180 = 270 

 

To get the Laspeyres CPI, we need to know the expenditure required for 

achieving the original consumption bundle in 2017, but with the current prices.  This 

is equal to 2*50 + 1.2*100 = 220. The Laspeyres CPI is then (220/125)*100 = 176. (when we 

construct an index, the value in the base year must be converted to 100. )  Laspeyres 

CP inflation is then equal to  (
𝟏𝟕𝟔−𝟏𝟎𝟎

𝟏𝟎𝟎
 ) ∗  𝟏𝟎𝟎 = 𝟕𝟔% 

 

To get the Paasche CPI, we need to know the expenditure required for achieving 

the current consumption bundle in 2018, but with the old prices. This is equal to 0.5*45 

+ 1*150 = 172.5. The Laspeyres CPI is then (270/172.5)*100 = 156. Passche CPI inflation is 

then (
𝟏𝟓𝟔−𝟏𝟎𝟎

𝟏𝟎𝟎
 ) ∗  𝟏𝟎𝟎 = 𝟓𝟔% 

 

b. Workers often receive an adjustment in their wages equal to only a fraction of 

inflation as calculated using the CPI. In view of the preceding analysis, explain why 

workers would likely be better off than they were before if they were fully 
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compensated for inflation.  Would this also be the case if inflation was calculated 

using the Paasche index? 

 

From the calculation, Lasperyres CPI is higher than that of Passche.  Of course, 

worker would be desirable if the wage increase is tied (indexed) to the Lasperyres 

CPI inflation. 

 

 

c. Calculate the CPI inflation using the ideal Fisher index method 

 

The Fisher CPI index is the geometric average between the two CPI measures, 

and this is equal to √(𝟏𝟕𝟔)(𝟏𝟓𝟔) = 𝟏𝟔𝟓. The Fisher inflation is then 65%. 
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3. Working with the real DATA  

 

We will go through and analyze this problem using the real data.  The excel file posted in 

the Moodle folder contains some data set downloaded from the CEIC database.  The file 

has three sheets, namely “ CEIC_data” , “ data_definition” , and “ USED_data” .  The first 

contains all the raw data originally downloaded from the CEIC.  (you can disregard the 

sheet.) The second sheet lists down all the key variable names with the definition of each 

one provided.  The third sheet gives you the data that covers the period between 1993 

and 2018 (the third quarter). Consider the following questions (some of the questions will 

require your excel skillset.)  

 

a) If we plot the series of nominal GDP in the log-scale, what can we then interpret about 

the slope of the curve?   
 

We discussed in class.  The slope of log- scale figure can be interpreted as the 

growth rate of the nominal GDP (Q-0-Q growth) while the slope of level figure only 

measures the change in the level of nominal GDP.  If one fits a curve to the log-

scale figure, the curve that is most likely fitting the curve is a straight line, i.e. 

constant “average” growth.  

 

b) Calculate the Y-o-Y growth of both nominal GDP and real GDP during the past four 

quarters.  What does the difference between the two figures obtained from each 

quarter imply?  
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Note in column I that the difference between nominal GDP growth and real GDP growth is 

roughly comparable to the Y-o-Y growth of GDP deflator.  The difference can be used as the 

approximation of GDP deflator inflation. 

 

c) Calculate the investment deflator for both equipment and construction.  Show the 

figures for the past four quarters. (In the real data, investment can be divided into two 

subcomponents, namely equipment and construction.  This question is asking you to 

calculate the deflator for each type of investment.)  
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The figures of past four quarters are given in column G, and H.  They can be obtained 

by having each respective type of nominal investment divided by its corresponding 

value measured in the real term.  I supplement two additional columns with the 

growth of investment deflator.  Compared to the volatility of gdp deflator inflation, 

investment deflator inflation is more volatile.  

 

d) Calculate the core inflation and non-core inflation using the data between 2000 and 

2018.  What is the value of the standard deviation of both inflation measures, and its 

correlation? 

 

 
 

Core inflation SD is 0.84%  while non- core inflation SD is 5.49% .  The non- core 

inflation is approximately 6.5 times higher than that of core inflation.  As 
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explained in class, this is because of the nature of product that gets classified in 

under the non-core component, i.e.  food and energy.  The prices of two items are 

highly volatile and largely dominated by supply factors.  

 

e) In the table, we have real GDP data for 5 countries –  Thailand, USA, Euro, Australia, 

Brazil, and Japan.   Calculate the Y-o-Y growth of real GDP each country, report the 

standard deviation of each series and show the pairwise correlation.  Use the data 

between 2000 and 2018. 

f) From “e” , do you find the perfect correlation among any pairwise figures obtained?  

Can you attribute this to any reason that might explain the finding? How tightly do 

Thai GDP growth comove with US GDP growth? Compare with the figure obtained 

with respect to Japan GDP growth. 

 

You can see details in the excel.  What’s interesting is the stylized facts of average growth, 

volatility and correlation across different countries.  First things first.  Note first that the 

average growth of advanced economy is typically lower than those emerging markets.  (see 

average growth figures of each country.  Ours is roughly 4%; those other advanced nations 

have lowered growth. )  Empirically, growth tends to decline as countries move from middle 

income to high income countries. (Japan might be a special case. Their GDP growth has been 

very low, average of 0.9% .  This is due to the structural problem of Japan.  Historically, they 

were hit by recession in the early of 90s’, and they economy has remained under sluggish 

condition since then. In recent years, they’ve been trying hard to promote many aggressive 

growth policies to push up their growth rate. The result is yet to be seen.) Secondly, volatility 
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of growth in emerging markets ( Thailand and Brazil)  are normally higher than those 

developed countries.  This can imply that our business cycle fluctuations are more severe 

than those developed nation. Third, pairwise correlation is far from perfect, though they are 

positive.  This suggests that there are lot more of the factors that determine Thai GDP. 

External factors are important, but country-specific factors are no less important as well. 

(Think about the Flooding that hit Thai economy in 2011, causing our GDP growth to drop 

below its average.  In the same year, other countries in the world remained healthy as they 

didn’t get impacted with the same kind of problem that we faced.)  

 

 

 


